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Struvite Pellet Crystallization for Phosphorus
Sludge
Characterization of Pellet Quality

Recovery  from Liquor  and

LI Yongmet, PING Qian, MA Luyan
(State Key Laboratory of Pollution Control and Resources Reuse,
Tongji University, Shanghai 200092, China)

Abstract: In order to explore the recovery of phosphorous
from sludge liquor using struvite(MAP) pellet crystallization,
the synthetic sludge fermentation liquid was first used to
obtain the optimal conditions for struvite pellet formation, and
then the recovery of phosphorous and growth of struvite fed
with sludge dewatering liquor was investigated. When fed
with synthetic fermentation liquid, the optimal conditions for
struvite pellet formation were as follows: pH was 8. 2;
hydraulic retention time (HRT) was 41 min; inflow rising

1

velocity was 400 c¢m * min ', and phosphorus to nitrogen

molar ratio was 1 ¢ 6. The maximum struvite particle size
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reached 4 ~ 5 mm; the purity was all above 97. 5% ; the
particle hardness was (43.841) kg » mm 2. Under the above
optimal conditions, real sludge dewatering liquor was used to
recover phosphorus. The highest removal efficiency of PO~ -
P could reach 90.5%. High concentration of suspended solid
(SS) went against the formation of struvite, and the
extension of incubation time could not effectively increase the
removal efficiencies of ions and struvite particle size. The
maximum particle size was 2.0~ 3. 2 mm while the purity of
harvested pellets was more than 80% (< 150 mg + L71).
The concentrations of heavy metals were below the limits of
heavy metal contents for fertilizer standards in China.

Key words: struvite pellet crystallization; phosphorus

recovery; optimal conditions; pellets quality; sludge

dewatering liquor
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Tab.1 Characteristics of the real sludge dewatering liquor

FEWE/(mg s LY

pH

PO -P NHi -N Mg?™ Ca®t STP

TN TOC VFA SS

98~167 21~49 25~54 64~88 110~174

26~53 77~100 58~71 31~251 6.5~7.2

B & B 3R 58 HR A Mg™" TR MR B 127
mg « L1, AMINRE EE /R ¥ FE 0. 25 mol « L5 347
15 VR K VR K B BT oK B K R R UT 12 h 5 SR
500 [ 5 P9 it I » 2 PR R e B VR R 44, 3 B K JBURL
Xt MAP A= g (9 5 W2, 45 i Mgt i B e BE 93
mg « L7 AR EE /R e 0.5 mol « L7,
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« 6H,O) HEETR , S A AL I W R S I .

NH. -N R F 48 A5 43 o 6 3 vk i (U V-
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Fig.1 Schematic diagram of bench-scale struvite

pellet crystallization reactor
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The removal efficiencies of POi~ , NH,* and
Mg?* at different pHs
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Fig.3 The average particle size and supersaturation

ratio at different tgr
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The removal efficiencies of PO}~ , NH,* and
Mg?* at different P/N molar ratios
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Fig.5 XRD diffractogram of the harvested

struvite pellets
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Fig.6 Pellets samples after epoxy resin embedded
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Fig.7 SEM images of the harvested struvite pellets
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Tab.2 Comparison between the pellet characteristics
of the two different sludge liquids

R BRRAE 4 BEkRE
/mm /mm /% /%

T AL

4 2.31 2.0~3.20 98.2 92.5
LY 6 2.74  3.2~4,0 98.2 92.2
8 3.01  3.2~4.0 97.9 88.9
4 141 2.0~3.2 96.6 90.5
TSR AR 6 1.53 2.0~3.2 96,4 90. 0
8 1.63  2.0~3.2 949 84.3

2.3.2 AR EARHKEER MAP PR KR
MR TOT W% SS WA K, PO -P
NH =N 2= 5RO B 8. X = SS i
e 8 3 1B A FL A A ) LR PR AR AN T T2
A% _E IR R 55 5b, 84 SS It 3 75 BURLFR 1 FELAG
T MAP JE R T3 3 25 bR R FEAR S BOP B
BLIRLAZ FIBERE AR (B 9). Me®" RERREARE  IE
WHABEE SS TEUE oss 3 m M PR, FTRER T
iKW A SRR, SHRRRETRE, &5
Mg"" T JRUTHE MR LB A Rk B8 4 50

Wamg ki =NH] £ Bk mmpoT LK

EBREM%

31 52 116 53 194 251
SSHERE (mg - L-1)
8 TESSHEERETEEFERE
Fig.8 The removal efficiencies of PO~ , NH,* and
Mg?* under different pss
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ABBETE PR K A MAP S A7 3 BABUE K
HH 151 em® « W7 R BARBAERK RN 23, 2
em® « h " R KORBL RIF. ZER LA (oss =31
mg « L7 T A A BURLTE SR an i 10 Firas , A o
FTLAE i AR U TORLATS SRy AL U (B Rtk S5 A %
BEBOE S MAP BSURIAH L , SEBRI5 TR BK IR LY
URER TR MRS . B AP e 2 = B, Al BB AR R 2
TFURBUK IR 2 R £ fLAS T POI -P.NH/ -N,
Mg (WA 30 fih. T8 R T % 0 (500 5 " & 2],
MAP 21 ATs iR A B85 400 e VTS R ) 8
KA LE , S IABR & M3, B S B,

10 SiRRERKER KA SRR SEM
Fig.10 SEM images of the harvested struvite pellets

in the sludge dewatering liquor
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